An in-vitro Study on Reversing the Multidring Resistance of Ovarioma by Mifepristone by 吴若冰
 
学校编码：10384                                分类号      密级        




   硕士   学  位  论  文 
                                           
米非司酮逆转卵巢癌多药耐药的体外研究 
An in-vitro Study on Reversing the Multidring Resistance of 




指导教师姓名：温兰玲    副教授 
专  业  名  称：外     科     学 
论文提交日期：2012 年   月   日 
论文答辩时间：2012 年   月   日  
学位授予日期：2012 年   月   日   
 
答辩委员会主席：           
评    阅    人：           
 


































另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的











































（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 







                             声明人（签名）： 





























摘   要 ..................................................................... I 
Abstract .................................................................. III 
缩略语词表 .................................................................. V 
第一章  前 言 ............................................................... 1 
一  卵巢癌紫杉醇耐药机制的研究进展 ...................................... 1 
二  卵巢癌多药耐药逆转剂的研究现状及发展趋势 ............................ 9 
三  米非司酮在妇科肿瘤治疗中的研究进展 ................................. 16 
四  本实验的目的及意义 ................................................. 21 
第二章  实验内容 ........................................................... 22 
第一节  米非司酮对人卵巢癌耐药细胞增殖、凋亡及对紫杉醇敏感性的影响 ...... 22 
1  材料与方法 ....................................................... 22 
2  结果与分析 ....................................................... 25 
3  讨论 ............................................................. 28 
第二节  米非司酮对人卵巢癌耐药细胞 MDR 逆转作用机制的探讨 ............... 31 
1 材料与方法 ........................................................ 31 
2  结果与分析 ....................................................... 34 
3  讨论 ............................................................. 37 
第三章  结论 ............................................................... 40 
第四章  问题与展望……………………………………………………………………………41 
参考文献 ................................................................... 42 
课题相关文章 ............................................................... 50 














Abstract in Chinese……………………………………………………Ⅰ 
Abstract in English……………………………………………………Ⅲ 
Abbreviations Glossary………………………………………………Ⅴ 
Preface………………………………………………………………….1 
1  Mechanism of Paclitaxel resistance in ovarian cancer………………….1 
2  Review of MDR reversal agents in ovarian cancer……………………….9 
3  Application of Mifepristone in Gynecologic Oncology………………….16 
Experiment content……………………………………………………22 
   Effects of mifepristone on the proliferation, apoptosis, and taxol 
sensitivity of drug-resistant human ovarian cancer cells…………..22 
1  Materials and Methods…………………………………………………..22 
2  Rerult………………………………………………………………………25 
3  Discuss……………………………………………………………………..28 
Reversal of multidrug resistance in drug-resistant human ovarian 
cancer cell line A2780/T by mifepristone……………………………31 
1  Materials and Methods…………………………………………………..31 
2  Rerult……………………………………………………………………….34 



















摘   要 
- I - 














结果：实验所选各种浓度(0.625～20 μg/mL)米非司酮对 A2780/T 和 A2780
细胞均表现出一定程度的生长抑制作用，并呈现浓度依赖性。当紫杉醇浓度为
1.25 μg/mL 或 2.5 μg/mL，合用米非司酮浓度为 20、10、5、2.5、1.25 或 0.625 μg/mL
时，能显著抑制 A2780/T 细胞的增殖，并显示出两种药物的协同作用(q>1.15)。
当紫杉醇浓度为 0.625 或 5 μg/mL 时，仅表现为两种药物的相加作用
(0.85<q<1.15)。米非司酮可诱导 A2780/T 细胞凋亡。当米非司酮浓度为 1.25、2.5
和 5 μg/mL 时，细胞凋亡率分别为(15.50±1.48)%、(26.28±0.76)%和(45.13±0.91)%。
当以上 3 种浓度米非司酮与 2.5 μg/mL 紫杉醇联合作用时，显示了两种药物在诱
导 A2780/T 细胞凋亡作用上的协同效应。在米非司酮对人卵巢癌耐药细胞 MDR
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关系；与空白组相比，A2780/T 细胞 P-gp、PKC-a 及 GST 的表达降低；且 A2780/T
细胞 P-gp、PKC-a 及 GST 的表达量与米非司酮作用剂量呈显著负相关。在耐药
细胞 A2780/T 蛋白水平有 Bax 表达，但并未检测到 Bcl-2 蛋白的表达。而亲本细
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Abstract 
Background and purpose：Mifepristone is an effective progesterone receptor 
antagonist. It was reported that mifepristone can inhibit the growth of ovarian 
carcinoma cells either in vitro or in  vivo, but the exact mechanism is unknown. The 
purpose of this study was to investigate the effect of mifepristone on the 
proliferation,apoptosis, and taxol sensitivity of taxol-resistant human ovarian cancer 
cells, to explore the reversal mechanisms ,and to give experimental basis for treating 
refractory ovarian cancer with mifepristone.  
Methods：Taxol-resistant human ovarian cancer cell line A2780/T cells were cultured 
in vitro, and the CCK-8 assay was used to examine the antiproliferative effect of 
mifepristone with or without taxol on A2780/T cells. The cooperative effects between 
mifepristone and taxol in inhibiting the growth of A2780/T cells were analyzed. Flow 
cytometry (FCM) was used to examine the effects of mifepristone with or without 
taxol on the apoptosis. Flow cytometry was used to assay the expression of 
P-glycoprotein(P-gp), and the mean fluorescent intensity of intracellular rhodamine 
123 in the cells.Expression of P-gp was detected using reverse 
transcription-polymerase chain reaction(RT-PCR). Meanwhile, the protein levels of 
PKC-a,GST,Bcl-2 and Bax were also detected by Western blotting analysis. 
Results：Mifepristone produced concentration-dependent antiproliferative effect on 
A2780/T cells at all experimental concentrations (0.625–20 μg/mL). Enhanced 
antiproliferative effects were found when A2780/T cells were cultured with 
mifepristone at 20, 10, 5, 2.5, 1.25 and 0.625 μg/mL combined with 1.25 μg/mL or 
2.50 μg/mL taxol (q>1.15). Only additive effects were found when the cells were 
cultured with mifepristone and 0.625μg/mL or 5 μg/mL taxol (0.85<q<1.15). 
Mifepristone induced apoptosis in A2780/T cells. The apoptosis rates were 
(15.5±1.48)%, (26.28±0.76)% and (45.13±0.91)%, when the cells were cultured with 
mifepristone at 1.25, 2.5 and 5 μg/mL, respectively. Synergic effect of mifepristone 
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A2780/T cells apoptosis.About the reversal mechanisms. Mifepristone enhanced the 
expression of P-gp, PKC-a,GST and the function of P-gp.Increase the mean 
fluorescent intensity of intracellular rhodamine 123 were found when A2780/T cells 
were cultured with mifepristone at 1.25µg/ml,2.5µg/ml,5µg/ml,mifepristone produced 
concentration-dependent and time- dependent effects on A2780/T. Meanwhile, 
mifepristone enhanced the expression of P-gp, PKC-a,GST were found when 
A2780/T cells were cultured with mifepristone at 1.25µg/ml,2.5µg/ml,5µg/ml,and 
mifepristone produced concentration-dependent effects on A2780/T.The expression of 
Bcl-2 protein was no found in A2780/T,and mifepristone have no effect on the 
expression of Bax protein. 
Conclusion：Mifepristone can inhibit the growth of taxol-resistant human ovarian 
cancer cells, induce apoptosis, and enhance its taxol sensitivity. Mifepristone has 
potent reversal effect on MDR in A2780/T via inhibiting the function of P-gp, 
enhanced the expression of P-gp, PKC-a,GST proteins.About A2780/T cells,Bcl-2 
down-regulation,the protein percentage of Bcl-2/Bax down-regulation.Its 
down-regulation maybe is involved in taxol resistance. 
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缩略语词表 
英文缩写 英文全称 中文全称 
ABC ATP-Binding Cassette ATP 结合盒 
A2780 A2780 cell line 卵巢上皮性癌细胞株 
A2780/T Taxol Resistant A2780 cell line 紫杉醇耐药卵巢上皮性癌细胞株
Bax Bcl-2 Assaciated X protein Bcl-2 相关 X 蛋白 
Bcl-2 B cell lymphoma-2 B 细胞淋巴瘤基因—2 
CCK-8 cell counting kit-8 活细胞计数试剂盒 
DDP cisplatin 顺铂 
DMSO dimethyl sulfoxide 二甲基亚砜 
FCM flow cytometry 流式细胞术 
GST glutathione Stransferase 谷胱甘肽-S-转移酶 
LRP  lung resistance associated 
protein 
肺耐药相关蛋白 
MDR multidrug resistance 多药耐药 
MDR1 multidrug resistance 1 多药耐药基因 1  
MRP  multidrug resistance associated protein 多药耐药相关蛋白 
PBS Phosphate buffered saline 磷酸盐缓冲液 
P-gp P-glycoprotein p-糖蛋白 
PKC protein kinase C 蛋白激酶 C 
PKC-a protein kinase C-ａ 蛋白激酶 C-ａ 
RNAi RNA interference RNA 干扰 
RT-PCR reverse transcription polymerase chain 
reaction 
逆转录多聚酶链反应 
RU486  mifeisitone 米非司酮 
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第一章  前 言 
一  卵巢癌紫杉醇耐药机制的研究进展 








































1.1  β微管蛋白的变化 
β微管蛋白是由一个高度保守的多基因家族所编码的一组蛋白, 其不同主要
表现在羧基末端区域,Cleveland 等[6]根据此区域的差异区分了人类6 种不同的β
微管蛋白 , 其类型及编码基因如下 : Ⅰ型 ,HM40, Ⅱ型 , Hβ9,Ⅲ型 , Hβ4;Ⅳa 
型,Hβ5,Ⅳb型,Hβ2,Ⅵ型, Hβ1( 13,14)。对多种肿瘤细胞系的研究表明,β微管蛋白同









组成密切相关, βⅢ型微管蛋白的减少可以增加紫杉醇的敏感性, 反之, 则敏感性
下降, 导致耐药。 
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